






















Project Title: 
Retrospective Analysis of Ocular Data from the Massachusetts’s Center for Health Informatic Analysis (CHIA) 
Database 
 
Specific Aims: 
 
Diabetic retinopathy is the leading cause of blindness in the adult population worldwide. Although the 
association of diabetic retinopathy and other systemic comorbidities has been studied in epidemiology studies, 
they have been of relatively small sample size or a specific cohort such as a geographically confined 
population or of one insurance carrier. Thus, no study has been able to establish the relationship between the 
severity of diabetic retinopathy and systemic comorbidities or mortality in a health care setting at a large scale 
as proposed in our study. 
 
Center for Health Information and Analysis (CHIA) Massachusetts (MA) data set is an extensive database of all 
MA payers, therefore can provide the patient-level data of the population at large for a large epidemiological 
study. By using extensive claims data, we are able to define patients who had a diagnosis of diabetic 
retinopathy of varying severity and associated procedures and surgeries, which may give us an enriched 
patient-level clinical data. Using this data, we propose to: 1) establish the prevalence of diabetic retinopathy of 
each severity in MA cohort, 2) determine the association between the severity of diabetic retinopathy and age-
related macular degeneration, another leading cause of blindness in patients above 60 years old; 3) determine 
the association between proliferative diabetic retinopathy and significant morbidities and mortality in a health 
care setting(defined as myocardial infarction, dialysis, stroke, and hospitalization); and 4) the association 
between diabetic macular edema undergoing treatment with significant morbidities and mortality in a health 
care setting. At the end of our studies, we will have established the association between the severity of diabetic 
retinopathy and systemic morbidities and mortality in a health care setting, which has significant public health 
implications in determining public and healthcare personnel education, allocation of resources, and directions 
of future health policies.  
 
Specific Aim 1. To determine the prevalence of diabetic retinopathy of each severity in MA population. 
 
We will perform descriptive analyses on the prevalence of diabetic retinopathy and associated procedures or 
surgeries (intravitreal injections, panretinal photocoagulation, pars plana vitrectomy, etc). We hypothesize that 
the prevalence of diabetic retinopathy will be high but differ between populations of varying geographic 
locations, and insurance status.  
 
Specific Aim 2. To evaluate the access of care for patients with diabetic retinopathy in MA population.  
 
We will assess how much patients have to travel for their eye care and determine whether distance is 
associated with higher severity of diabetic retinopathy, systemic morbidities and mortality in a health care 
setting. Using Geographic Information Systems, we will map the zip codes to a GPS coordinate and use Open 
Street Map data to assess driving distance to the eye care provider. We hypothesize that limited access of 
care will be associated with increased severity of diabetic retinopathy requiring more surgeries and higher 
overall mortality.  
 
Specific Aim 3. To determine the association between diabetic retinopathy and macular degeneration.  
 
We will use multivariate logistic regression to investigate the association between diabetic retinopathy and 
macular degeneration. We hypothesize that the presence of diabetic retinopathy will be inversely related to 
macular degeneration. 



 
Specific Aim 4. To determine the association between diabetic retinopathy and significant morbidities 
and mortality in a health care setting.  
 
We will analyze the risk of significant morbidities (defined as myocardial infarction, dialysis, stroke, 
hospitalization) and overall-mortality in patients with diabetic retinopathy using survival analyses. Time to 
development of significant morbidities in patients with diabetic retinopathy—1) patients undergoing pars plana 
vitrectomy, 2) patients undergoing panretinal photocoagulation, will be compared to those without diabetic 
retinopathy, controlling for age, gender, and other systemic risk factors. We hypothesize that the presence of 
diabetic retinopathy, proliferative type in particular, will be associated with increased morbidities and mortality 
in a health care setting.  
 
Specific Aim 5. To determine the association between macular edema and significant morbidities and 
overall mortality.  
 
We will analyze the risk of significant morbidities (defined as myocardial infarction, dialysis, stroke, 
hospitalization) and mortality in a health care setting in patients with diabetic macular edema undergoing 
intravitreal injection of anti-vascular endothelial growth factor using survival analyses. Time to development of 
significant morbidities in patients with diabetic macular edema undergoing active treatments will be compared 
to those without diabetic retinopathy, controlling for age, gender, and other systemic risk factors. We 
hypothesize that diabetic macular edema requiring treatments will be associated with increased morbidities 
and mortality in a health care setting.  
 
 
Revision 07.10.2019 
Our previous proposal focused in diabetic retinopathy to determine its epidemiology, risk factors, and 
associations with other ocular or systemic conditions. To allow us to understand how the care of diabetic 
retinopathy truly differs from other ophthalmic conditions, we wish to expand our research questions to major 
sight threatening conditions such as diabetic retinopathy, age-related macular degeneration, glaucoma, 
cataract, uveitis and ocular melanoma. The following is the revised rationale and proposed specific aims: 
 
Globally, 1.8 billion people live with visual impairment. Leading causes of blindness include uncorrected 
refractive error, cataract, age-related macular degeneration, diabetic retinopathy, glaucoma, and corneal 
opacity.[1,2] Similarly, top causes of blindness in the United States include age-related macular degeneration, 
diabetic retinopathy, glaucoma, cataract, uveitis, and ocular trauma.[1][2] Understanding the epidemiology of 
blinding conditions and determining their risk factors is a key step towards improving our knowledge of these 
sight threatening pathologies and creating better strategies to optimize our healthcare delivery. Traditional 
epidemiology studies such as the National Health and Nutrition Examination Survey (NHANES) or the Global 
Burden of Disease (GBD) are excellent sources of understanding the prevalence and incidence of ocular 
disease burden, but they require significant funding and manpower.  
 
The American Reinvestment and Recovery Act created the Massachusetts (MA) All Payers-Claims Database 
(APCD) program to enable detailed, comparative financial and health research. Longitudinal claims data paid 
for every state resident including all public and private payers are included in MA APCD. Approximately 7 
years of longitudinal data exist and will continue to grow. Unlike other claims databases, APCD is unique in 
that it encompasses all payers of MA regardless of the insurance status. Therefore, it allows us to accurately 
detect both the cases and person-time at risk, which are critical for establishing the incidence and prevalence 
rates. Therefore, this unprecedented, populational claims database allows for the first time, a unique 
opportunity to measure the burden of ocular diseases in the US without relying on traditional epidemiological 
approaches such as surveys or populational sampling.  
 
Our group in the University of Washington have extensive experience and expertise in analyzing the electronic 
medical record and claims data in combination with other large datasets (i.e. maps, census, meteorological 
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data) for ophthalmic research. We have published over 20 articles using EMR or claims databases in major 
peer-reviewed ophthalmology journals in last four years.[3–23] The methodologies that have been used in 
these previous studies will be critical in accomplishing the proposed work. We are familiar with the latest 
statistical methods including mixed linear modeling, Monte Carlo Markov Chain modeling for time-series data, 
deep learning, extreme gradient boosting, and Bayesian statistical methods. In addition, we have extensive 
experience translating the latest computer science concepts into ophthalmology such as deep learning 
applications.[21,22,24–26]  
 
Our central hypothesis is that patient care-related medical informatics can be transformed into hypothesis-
generating databases for clinical research. By using the APCD data, we propose to use a purely data-driven 
approach to understand the epidemiology and risk factors of sight-threatening ophthalmic conditions (Aim 1) 
and to determine the factors related to the access, outcome and delivery of ophthalmic care in the state of MA 
(Aim 2). 
  
Specific Aim 1. Determine the epidemiology of major sight-threatening conditions and their risk 
factors.  
 
Aim 1A) Determine the incidence and prevalence of major sight-threatening conditions. Sight-threatening 
conditions in our proposal include diabetic retinopathy, age-related macular degeneration, glaucoma, cataract, 
corneal ulcer, uveitis, ocular trauma, and ocular melanoma. Aim 1B) Determine the socioeconomic, geospatial, 
and temporal risk factors associated with major sight-threatening conditions. 
 
We will perform descriptive analyses and develop multivariate regression models to determine significant 
demographic, socioeconomic, and clinical risk factors. For additional environmental risk factors that are not 
contained within CHIA data, we will combine the dataset with available open-sourced meteorological and 
satellite data. We will determine whether geospatial and temporal/seasonal risks exist for the sight-threatening 
conditions using Hidden Markov Modeling and machine learning approaches. We hypothesize that the 
prevalence of ophthalmic conditions will differ between populations of varying geographic locations and 
insurance status, and certain conditions such as uveitis or ocular melanomas will be associated with 
geographic and seasonal risk factors.  
 
Specific Aim 2. Determine the access, outcome, and delivery of care for major sight-threatening 
conditions.  
 
Aim 2A) Determine the difference that exists in the access of care for the major sight-threatening conditions 
and their treatments. We will assess how much patients have to travel for their eye care and determine 
whether distance is associated with higher severity of sight-threatening conditions, systemic morbidities and 
mortality in a health care setting. Using Geographic Information Systems, we will map the zip codes to a GPS 
coordinate and use Open Street Map data to assess driving distance to the eye care provider. We hypothesize 
that limited access of care will be associated with increased severity of sight-threatening conditions specifically 
diabetic retinopathy, glaucoma, and age-related macular degeneration requiring more surgeries and higher 
overall mortality.  
 
Aim 2B) Determine the difference that exists in the delivery of care and outcome for the major sight-threatening 
conditions and their treatments. We will compare the patterns of patient visit, referral patterns, treatment types 
and frequencies that may vary between providers, insurance status, and geographic locations. In order to 
understand the impact of these ophthalmic conditions, we will perform health economic analyses to establish 
the burden of treatment in the overall healthcare systems. We will perform descriptive analyses then build 
multivariate regression models to determine significant factors that contribute to delivery of care. In addition, 
we will apply machine learning approaches to identify potential risk factors associated with higher severities of 
major sight-threatening conditions. We hypothesize that the difference in types of providers and insurance 
status will be major determinants of the diagnoses of major sight-threatening conditions and associated 
treatments.  
 
At the completion of the proposed studies, we will have a better understanding of current epidemiology and risk 
factors of ophthalmic diseases, real-world delivery of ophthalmic care, and factors related to the access of 
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ophthalmic care. These results may have important public health impact and implications in current ophthalmic 
care.  
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2016-pres. American Society of Retina Specialists (ASRS) 
2016-pres.                  Ocular Microbiology and Immunology Group (OMIG) 
2018-pres. Women in Ophthalmology  
 
  
EDITORIAL RESPONSIBILITIES 
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2016 – present Ad-hoc reviewer Ophthalmology 
 
2016 – present Ad-hoc reviewer Ophthalmology Retina 
 
2016 – present Ad-hoc reviewer IOVS 
03/01/2017    “Exceptionally Good Review” 
10/17/2017   “Exceptionally Good Review” 
 
2016 – present Ad-hoc reviewer Ophthalmic Immunology and Inflammation 
 
2016 – present Ad-hoc reviewer Retina Cases and Brief Reports 
 
2017 – present         Ad-hoc reviewer Computer Methods and Programs in Biomedicine 
 
2017 – present         Ad-hoc reviewer Plos One 
 
2017 – present         Ad-hoc reviewer Biomedical Optics Express 
 
2017 – present         Ad-hoc reviewer Pathobiology of Aging and Age-related Diseases 
 
2018 – present         Ad-hoc reviewer Ophthalmic Epidemiology 
 
2018- present  Ad-hoc reviewer for Medical Science Monitor 
 
2018- present  Ad-hoc reviewer American Journal of Ophthalmology 
 
2019- present Ad-hoc reviewer Computer Methods and Programs in Biomedicine 
 
2020   Associate Editor, Journal of Alzheimer’s Disease 

 
 
INTERNATIONAL RESPONSIBILITIES 
 
2016- present                 Advisory Honorary Board Member, Viraj Healthcare Foundation 
 
 
NATIONAL RESPONSIBILITIES 

 
10/2019  Organizer and moderator of OMIG symposium: “Recent Advances in Diagnosis and 

Treatment of Endophthalmitis.” American Academy of Ophthalmology (AAO), San 
Francisco, CA 

 
05/2019  Moderator of a paper session: “The gut-eye axis: emerging roles of the microbiome in 

ocular immunity and diseases.”  Association for Research in Vision and Ophthalmology 
(ARVO), Vancouver, Canada 

  
04/2019 Organizer and moderator of ARVO/OMIG SIG: “Next generation sequencing for 
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pathogen discovery, ready for prime time?” Association for Research in Vision and 
Ophthalmology (ARVO), Vancouver, Canada 

 
04/2019 NIH reviewer 
 2019/10 ZEY1 VSN (08) 

Special Emphasis Panel/Scientific Review Group  
 
2018- Present President, Ocular Microbiology and Immunology Group 
 
 10/2018  Moderator of OMIG symposium: “Non-bacterial keratitis.” 

American Academy of Ophthalmology (AAO), Chicago, IL. 
 

 10/2018  Moderator of OMIG research presentations 
OMIG annual meeting, American Academy of Ophthalmology (AAO), Chicago, IL. 
 

2017 - 2018 President-Elect, Ocular Microbiology and Immunology Group 
 
2016 - 2017 Secretary, Ocular Microbiology and Immunology Group 

 
 05/2017  Moderator of a paper session: “Improving the care of diabetic retinopathy.” Association 

for Research in Vision and Ophthalmology (ARVO), Baltimore, MD. 
 
 06/2017  Early Investigator NIH reviewer  
 2017/10 ZRG1 BDCN-J (81) 
 Center for Scientific Review Special Emphasis Panel 

 
 
LOCAL RESPONSIBILITIES 
 

2016 – present  Director of Clinical Trials, Department of Ophthalmology, UW 
 
2016 – present        Co-director of Resident Research, Department of Ophthalmology, UW 

 
 
RESEARCH FUNDING  
 

Dates of Award 12/2014-11/2019 
Grant No.  1K23EY024921-01 
Agency: National Eye Institute 
Title:  Ocular Surface Microbiome in Potentially Infectious 
 Ophthalmic Disease  
Role:  PI 
Total Direct Costs:  $990,920 
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Dates of Award 08/2015-07/2016 
Grant No.  Latham Vision Research Innovation Award 
Agency: University of Washington 
Title:  Ocular Surface Microbiome in Adenoviral Keratoconjunctivitis  
Role:  PI 
Total Direct Costs:  $21,000 

 
Dates of Award 07/2015-06/2017 
Grant No.  National Health Institute Loan Repayment Program 
Agency: National Institute of Health 
Title:  Ocular Surface Microbiome in Adenoviral Keratoconjunctivitis 
Role:  PI 
Total Direct Costs:  $75,000 
 
Dates of Award 08/2017-07/2018 
Grant No.  Latham Vision Research Innovation Award 
Agency: University of Washington 
Title:  Evaluation of vascular risk factors of Alzheimer’s disease using OCTA 
Role:  Co-investigator (PI: Courtney Francis) 
Total Direct Costs:  $10,000 
 
Dates of Award 07/2017-06/2018 
Grant No.  National Health Institute Loan Repayment Program Renewal Award 
Agency: National Institute of Health 
Title:  Ocular Surface Microbiome in Adenoviral Keratoconjunctivitis & 

Endophthalmitis 
Role:  PI 
Total Direct Costs:  $35,000 
 
Dates of Award 08/2018-07/2019 
Grant No.  Latham Vision Research Innovation Award 
Agency: University of Washington 
Title:  Evaluation of molecular risk factors of endophthalmitis   
Role:  PI 
Total Direct Costs:  $21,000 
   
Dates of Award 07/2018-06/2020 
Grant No.  National Health Institute Loan Repayment Program Renewal Award 
Agency: National Institute of Health 
Title:  Determination of molecular risk factors in endophthalmitis  
Role:  PI 
Total Direct Costs:  $58,504.81 

 
 
BIBLIOGRAPHY 
 
Articles in Peer Reviewed Journals: 
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1. Bojikian K, Lee CS, Lee AY. Finding glaucoma in color fundus photographs using deep learning. JAMA 

ophthalmology. Accepted 
2. Lee CS, Tyring AJ, Wu Y et al. Generating retinal flow maps from structural optical coherence tomography 

with artificial intelligence. Sci Reports. 2019. Accepted 
3. Wen JC,* Lee CS,* Keane P, Xiao S, Rokem A, Chen P, Wu Y, Lee AY. Forecasting future Humphrey 

visual fields using deep learning. Plos one. Accepted. *co-first author. 
4. Lee CS, Larson EB, Gibbons LE et al. Ophthalmology-based neuropathology risk factors: diabetic 

retinopathy is associated with deep microinfarcts in a community-based autopsy study. Journal of 
Alzheimer’s Disease. 2019. In press. *corresponding author. 

5. Kihara Y, Heeren TF, Lee CS, Wu Y, et al. Predicting retinal sensitivity from optical coherence 
tomography with deep learning in macular telangiectasia type 2. Jama Network open. 2019. In press. 

6. Denniston A, Lee AY, Lee CS, Crabb D et al. The United Kingdom Diabetic Retinopathy Electronic Medical 
Record (UK DR EMR) Users Group: Report 4 - Real world data for the impact of deprivation on the 
presentation of diabetic eye disease at hospital services. British J Ophthalmol. 2018. In press. 

7. Lee CS,* Larson EB, Gibbons LE et al.  Associations between Recent and Established Ophthalmic 
Conditions and Risk of Alzheimer's Disease. Alzheimer’s & Dementia. 2018. In press. *corresponding author. 

8. Lee AY, Lee CS,* Pieters MN, Cockerham G, Lynch M. Glaucoma Surgery in the Veterans Healthcare 
System. JAMA Ophthalmol. 2018. In press. *co-first author 

9. Lee CS,* Lee AY, Akileswaran L et al. Determinants of Clinical Outcomes in Adenoviral 
Keratoconjunctivitis. Ophthalmology. 2018. 125(9):1344-1353. *corresponding author. 

10. Balaratnasingam C, An D, Sakurada Y, Lee CS et al. Comparisons Between Histology and Optical 
Coherence Tomography Angiography of the Periarterial Capillary-Free Zone. Am J Ophthalmol. 
2018;189:55-64. 

11. Pepple KL, Nguyen MH, Pakzad-Vaezi K, Williamson K, Odell N, Lee CS, Leveque T, Van Gelder RN. 
Response of Inflammatory Cystoid Macular Edema to Treatment with Oral Acetazolamide. Retina. 2019. In 
press.  

12. Lee CS, Rokem A, Lee AY. Letter to editor. Ophthalmol Retina. 2018. Accepted for publication.  
13. Lee AY, Butt T, Chew E, Agron E, Clemons T, Egan C, Lee CS, Tufail A. Cost-effectiveness of age-related 

macular degeneration study supplements in the UK: combined trial and real-world outcomes data. Br J 
Ophthalmol. 2018.102(4):465-472. 

14. Lee CS, Kim JA, Baughman D et al. Visual acuity improvement when switching from ranibizumab to 
aflibercept is not sustained. Retina. 2018;38:951-956. 

15. Xiao S, Bucher F, Wu Y, Rokem A, Lee CS et al. Fully automated segmentation of mice oxygen induced 
retinopathy retinal images using deep convolutional neural networks. JCI Insight. 2017;21:2(24).  

16. Lee CS, Tyring AJ, Deruyter NP, et al. Deep-learning based, automated segmentation of macular edema in 
optical coherence tomography. BiomedOpt Express. 2017;8(7). 

17. Lee CS, Su GL, Baughman DM, Wu U, Lee AY. Disparities in delivery of ophthalmic care: An exploration 
of public Medicare data. PLoS One. 2017;12:e0182598. 

18. Lee CS, Lee AY, Baughman DM et al. The United Kingdom Diabetic Retinopathy Electronic Medical 
Record Users Group: Report 3: Clinical Features Predict Progression of Diabetic Retinopathy. Am J 
Ophthalmol. 2017;180:64-71. 

19. Su G, Baughman DM, Lee AY, Lee CS. Comparison of retina specialist preferences regarding Spectral 
Domain and Swept-Source Optical Coherence Tomography Angiography. Clin Ophthalmol. 2017; 11:889-
895 

20. Lee AY, Lee CS,* Egan C, et al. UK AMD/DR EMR Report IX: Comparative effectiveness of predominantly 
PRN ranibizumab versus continuous aflibercept in UK clinical practice. Br J Ophthalmol. 2017;101:1683-
1688. *co-first author and the corresponding author 

21. Lee CS, RN Van Gelder, Lee AY. Letter to editor. Ophthalmology. 2017. 124(7):e65-e66. 
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22. Baughman DM, Snydsman B. Lee CS. Jung HC. Bilateral uveitis and keratitis following nivolumab treatment 
for metastatic melanoma. Medical Case Reports. 2017.3(2). 

23. Baughman D, Su G, Tsui I, Lee CS,* Lee AY.* Validation of the TOtal Visual acuity extraction Algorithm 
(TOVA) for automated extraction of visual acuity data from free text, unstructured clinical records. Transl Vis 
Sci Technol. 2017;6(2):2. *co-senior author. 

24. Lee CS, Baughman D, Lee AY. Deep learning is effective for the classification of OCT images of normal 
versus Age-related Macular Degeneration. Ophthalmol Retina. 2017;1:322-327. 

25. Lee J, Agarwal A, Mahendradas P, Lee C, Gupta V, Pavesio C, Agrawal R. Viral Posterior Uveitis. Surv 
Ophthalmol. 2017;62:404-445. 

26. Lin A, Lee AY, Zhang Q, Rezaei K, Wang RK, Lee CS. Association between OCT-based microangiography 
perfusion indices and diabetic retinopathy severity. Br J Ophthalmol. 2017;101:960-964. 

27. Zhang Q, Zhang A, Lee CS, et al. Projection artifact removal improves visualization and quantitation of 
macular neovascularization imaged by optical coherence tomography angiography. Ophthalmol Retina. 
2017;1:124-136.  

28. Ho CW, Agrawal R, Agarwal A, Gupta V, Lee C, et al. A review of the role of intravitreal corticosteroids as 
an adjuvant to antibiotics in infectious endophthalmitis. Ocul Immunol Inflamm. 2016.16;1-8. 

29. Lee AY, Zhang Q, Mudumbai R, Wang RK, Lee CS. Evaluation of bilateral central retinal artery occlusions 
with ocular coherence tomography based microangiography (OMAG): a case report. J Med Case Rep. 
2016;10:307. 

30. Lee CS, Lee AY, Holland GN, Van Gelder RN, Tufail A. Big data and uveitis. Ophthalmology. 
2016;123:2273-2275. 

31. Lee CS, Morris A, Van Gelder RN, Lee AY. Evaluating access to eye care in the contiguous United States by 
calculated driving time in the US medicare population. Ophthalmology. 2016;123:2456-2461. 

32. Lee CS, Randhawa S, Lee AY, Lam DL, Van Gelder RN. Patterns of laboratory testing utilization among 
uveitis specialists. Am J Ophthalmol. 2016;170:161-167. 

33. Doan T, Akileswaran L, Anderson D, Johnson B, Ko N, Shrestha A, Shestopalov VI, Lee CS, Lee AY, Van 
Gelder RN. Paucibacterial microbiome and resident DNA virome of the healthy conjunctiva. Invest 
Ophthalmol Vis Sci. 2016;57:5116-5126.  

34. Lee AY, Lee CS, Van Gelder RN. Scalable metagenomics alignment research tool (SMART): a scalable, 
rapid, and complete search heuristic for the classification of metagenomic sequences from complex sequence 
populations. BMC Bioinformatics. 2016;17:292. PMC 4963998 

35. Tan HY, Agarwal A, Lee CS et al. Management of noninfectious posterior uveitis with intravitreal drug 
therapy. Clinical Ophthalmol. 2016;10:1983-2020. 

36. Liew G, Lee AY, Zarranz-Ventura J, Stratton I, Bunce C, Chakravarthy U, Lee CS, Keane PA et al. The UK 
neovascular AMD database report 3: inter-centre variation in visual acuity outcomes and establishing real-
world measures of care. Eye. 2016;30:1462-1468. 

37. Lee AY, Lee CS, Keane PA, Tufail A. Use of mechanical turk as a mapreduce framework for macular OCT 
segmentation. J Ophthalmol. 2016;2016:6571547. 

38. Zhang q,* Lee CS,* Chao J, et al. Wide-field optical coherence tomography based microangiography for 
retinal imaging. Sci Rep. 2016;6:22017. *First co-authors. 

39. Kee AR, Gonzalez-Lopez JJ, Al-Hity A, Gupta B, Lee CS et al. Anti-tubercular therapy for intraocular 
tuberculosis: A systematic review and meta-analysis. Surv Ophthalmol. 2016; 5: 628-53. 

40. Agrawal R, Lee CS, Gonzalez-Lopez JJ et al. Flubiprofen: a nonselective cyclooxygenase inhibitor for 
treatment of noninfectious, non-necrotizing anterior scleritis. Ocular Infection and Immunology. 2015;26:1-8. 

41. Lee CS, Harocopos G Kraus CL, Lee AY, Couch S, Rao PK. IgG4- associated Orbital and Ocular 
inflammation. J Ophthalmic Inflamm Infect. 2015;5:15. doi: 10.1186/s12348-015-0047-y 

42. Lee AY,* Lee CS,* Butt T, Xing W, Johnston RL, Chakravarthy U, Egan C, Akerele T, McKibbin M, 
Downey L, Natha S, Bailey C, Khan R, Antcliff R, Varma A, Kumar V, Tsaloumas M, Mandal K, Liew G, 
Keane PA, Sim D, Bunce C, Tufail A; UK AMD EMR Users Group. UK AMD EMR USERS GROUP 

http://www.ncbi.nlm.nih.gov/pubmed/25680619


Cecilia S. Lee, MD, MS 
Page 9 
 

 
 

REPORT V: benefits of initiating ranibizumab therapy for neovascular AMD in eyes with vision better than 
6/12. Br J Ophthalmol. 2015; 99(8):1045-50. *Co-first authors 

43. Butt T, Lee AY, Lee CS, Tufail A. Is initiating ranibizumab therapy for neovascular AMD in eyes with 
vision better than 6/12 cost-effective? An economic model using real world outcomes from the UK AMD 
EMR USERS GROUP." BMJ Open. 2015 ; 5(5) doi: 10.1136/bmjopen-2014-006535. 

44. Hong B, Lee CS, Van Gelder RN, Garg S. Emerging techniques for pathogen discovery in endophthalmitis. 
Curr Opin Ophthalmol. 2015 ; 26:221-5. 

45. Lee CS, Agrawal R, Pavesio C. Ocular Tuberculosis, a clinical conundrum. Ocul Immunol Inflamm. 2015: 
19:1-6. 

46. Lee CS, Lee AY, Sim DA, Keane PA, Mehta H, Zarranz-Ventura J, Fruttiger M, Egan CA, Tufail A. 
Reevaluating the Definition of Intraretinal Microvascular Abnormalities and Neovascular Complexes in 
Diabetic Retinopathy using Optical Coherence Tomography and Fluorescein Angiography. Am J Ophthalmol. 
2015:159(1):101-10. 

47. Agrawal R, Lee CS, Phatak S, Pavesio C. Immunopharmacotherpay of non-infectious uveitis: where do we 
stand? Expert Opin Biol Ther. 2014;14(12):1719-22. 

48. Earl J,* Lee CS,* Yom V, Van Stavern GP, Abuattieh M, Chin-Yee D, Rao PK, Apte RS. Visual Cycle 
Suppression via Patching in Central Serous Chorioretinopathy. Ophthalmology. 2014:121(12);2502-2504. 
*Co-first author 

49. Lee CS, Lee AY, Forooghian F, Bergstrom CS, Yan J, Yeh S. Fundus autofluorescence features in the 
inflammatory maculopathies. Clinical Ophthalmol. 2014:8;2001-2012. 

50. Jung CS, Walrath JD, Hudgins PA, Wojno T. Diffuse Symmetric Meningioma en Plaque Mimicking 
Metabolic Disease. Orbit. 2012;31:341-3. 

51. Jung CS, Payne JF, Bergstrom C, Crbbs B, Yan J, Hubbard GB, Olsen TW, Yeh S. Multimodality Diagnostic 
Imaging in Unilateral Acute Idiopathic maculopathy Arch Ophthalmol. 2012;130(1):50-6.  

52. Jung CS, Hubbard GB 3rd, Grossniklaus HE.  Giant Cell Astrocytoma of the Retina in a 1-month-old infant. 
J Pediatr Ophthalmol Strabismus. 2009;2:1-4. 

53. Jung CS, Bruce B, Newman NJ, Biousse V. Visual field defects in non-arteritic anterior ischemic optic 
neuropathy: effect of Vision Restoration Therapy (VRT)- a pilot study. J Neurol Sci. 2008;268:145-9. 

54. Jung CS, Zhou Z, Khuri FR, Sun S. Assessment of apoptosis-inducing effects of docetaxel combined with 
the proteasome inhibitor PS-341 in human lung cancer cells. Cancer Biology & Therapy. 2007;6(5). 

 
Book Chapter: 
 

Jung CS, Grossniklaus HE, Hutchinson, A. Lead editor of Chapter # 11, Iris, the Anatomy Section of Volume 1 
of Duane’s Foundations of Clinical Ophthalmology 2012. 

 
Other Publications: 
 

Biousse V, Newman NJ. Neuro-Ophthalmology Illustrated. New York: Thieme. 2009. (One of three 
proofreaders of the book). 
 
Lee CS, Lee AY, Rao PK. A Worldwide Survey of Uveitis. Retina Times. 2013;31(3) 32-35. 
 
Lee CS. 90% of Americans live within short driving distance to eye care. Interview. MedicalResearch.com 
2016. 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/25680619
http://www.ncbi.nlm.nih.gov/pubmed/25680619
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Abstracts:  
 

1. Spaide T, Wu Y, Kihara Y, Xiao S, Lee CS, Wen JC, Lee AY. Automated deep learning segmentation for 
smartphone based applanation tonometry. Association for Research in Vision and Ophthalmology 
(ARVO), April, 2019. 

2. Kihara Y, Heeren T, Wu Y, Spaide T, Egan C, Lee CS, Lee AY. Automated machine learning pipeline 
for predicting retinal sensitivity from optical coherence tomography in macular telangiectasia type 2. 
Association for Research in Vision and Ophthalmology (ARVO), April 2019.  

3. Gencarella M, Jung H, Lee CS, Lee AY. Predictors of baseline diabetic retinopathy severity at Veterans 
Affairs teleretinal screening program over a 10-year period. Association for Research in Vision and 
Ophthalmology (ARVO), April 2019. 

4. Lee CS, Larson EB, Gibbons LE, et al. Ophthalmology-based AD risk factors: diabetic retinopathy is 
associated with deep microinfarcts in a community-based autopsy study. The Alzheimer’s Association 
International Conference (AAIC), Chicago, 2018. 

5. Vangipuram G, Egan C, Lee AY, Lee CS. Capcha performance in active macular disease. Association for 
Research in Vision and Ophthalmology (ARVO), May 2018. 

6. Lee CS, Gibbons LE, Lee AY, Bowen JD, McCormick W, McCurry SM, Larson EB, Crane PK. 
Ophthalmology-based AD risk factors: glaucoma, age-related macular degeneration, and diabetic 
retinopathy are each associated with AD risk in a community-based cohort study. The Alzheimer’s 
Association International Conference (AAIC), London, UK, 2017. 

7. Baughman DM, Lee CS, Lee AY. Validation of the TOtal Visual acuity extraction Algorithm (TOVA) 
for automated extraction of visual acuity and intraocular 
pressure data from free text clinical records. Association for Research in Vision and Ophthalmology 
(ARVO), May 2017. 

8. Su GL, Baughman DM, Zhang Q, Rezaei K, Lee AY, Lee CS. Comparison of Retina Specialist 
Preferences Regarding Spectral Domain and Swept-Source Optical Coherence Tomography Angiography. 
Imaging Conference. Association for Research in Vision and Ophthalmology (ARVO), May 2017. 

9. Pakzad-Vaezi K, Nguyen M, Lee C, Pepple KL, Bryan A. Laboratory analysis and predictive 
characteristics of infectious panuveitis sampling in the Pacific Northwest. Association for Research in 
Vision and Ophthalmology (ARVO), May 2017. 

10. Lee CS, Lee AY, Baughman D, Tufail A, Egan C. Baseline severity and clinical features predict 
progression to PDR and VH. Controversies in Ophthalmology, February 2017. Seoul, Korea 

11. Ko N, Lee AY, Zhang Q, Rezaei K, Mudumbai R, Wang RK, Lee CS. Evaluation of retinal artery 
occlusions with ocular coherence tomography based microangiography. Association for Research in 
Vision and Ophthalmology (ARVO), May 2016. 

12. Lin A, Zhang Q, Lee AY, Rezaei K, Kinyoun J, Lee CS, Wang RK. Correlation between OCT-based 
microangiography flow indices and diabetic retinopathy. Association for Research in Vision and 
Ophthalmology (ARVO), May 2016. 

13. Wang R, Zhang Q, Lee CS, Attaran-Rezaei K, Rosenfeld P. The features of age-related macular 
degeneration imaged by optical coherence tomography based angiography. Association for Research in 
Vision and Ophthalmology (ARVO), May 2016. 

14. Lee AY, Lee CS, Weigngeist AP, Van Gelder RN. Evaluation of access to eye care by driving time in the 
state of Washington. Association for Research in Vision and Ophthalmology (ARVO), May 2016. 

15. Lee CS, Lee AY, Akileswaran L, Stroman D, Najfi-Tagol K, Kleiboeker S, Wald A, Van Gelder RN. The 
evaluation of worldwide distribution of adenoviral genotypes in acute/epidemitc keratoconjunctivitis and 
adenvoiral-negative keratoconjunctivitis with next generation sequencing. Association for Research in 
Vision and Ophthalmology (ARVO), May 2016. 
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16. Lee CS, Galor A, Tuzhikov A, Shestopalov V, Van Gelder RN. Quantification of 16S Bacteria and 
Torque Teno Virus in Dry Eye Syndrome and Clinical Correlations, Association for Research in Vision 
and Ophthalmology (ARVO), May 2015. 

17. Lee CS, Lee AY, Tufail A. UK AMD EMR USERS GROUP REPORT V: Benefits of initiating 
Ranibizumab Therapy for Neovascular AMD in Eyes with Vision Better than 6/12. Annual Meeting 
Royal college of ophthalmology. Liverpool, UK 2015. 

18. Zhang Q, Lee CS, Huang Y, Razaei K, Chao J, Munsen R, Kinyoun J, Wang RK. OCT-based 
microangiography of diabetic retinopathy. Association for Research in Vision and Ophthalmology 
(ARVO), May 2015. 

19. Tufail A, Lee CS, Lee AY. UK AMD EMR USERS GROUP REPORT V: Benefits of initiating 
Ranibizumab Therapy for Neovascular AMD in Eyes with Vision Better than 6/12. Association for 
Research in Vision and Ophthalmology (ARVO), May 2015. 

20. Lee AY, Lee CS. Big data visualization in cataract disparity. Association for Research in Vision and 
Ophthalmology (ARVO), May 2015. 

21. Chu Z, Zhang Q, Chen C, Luo A, Lee CS, Kinyoun J, Wang RK. Repeatability and reproducibility of 
quanitifying parafoveal vessel density in normal subjects with OCT_based microangiography. 
Association for Research in Vision and Ophthalmology (ARVO), May 2015. 

22. Durbin MK, Lee S, Lee CS, Zhang Q, Chung P, Rezaei K, Laron M, An L, Wang RK. Evaluation of 
neovascularization elsewhere using optical coherence tomography  
based microangiography. Association for Research in Vision and Ophthalmology (ARVO), May 2015. 

23. Wang RK, Zhang Q, Lee CS, Huang Y, Razaei K, Munsen R, Chao J, Kinyoun J. Evaluation of age-
related macular degeneration and polypoidal choroidal vasculopathy using OCT-bsed microangiography. 
Association for Research in Vision and Ophthalmology (ARVO), May 2015. 

24. Lee CS, Carreno E, Fernandez-Sanz G, Lee AY, Cook C, Nemeth T, Dattani R, Lee RWJ, Pavesio C. 
Increased Risk of Post-Cataract Endophthalmitis in Uveitis Patients – A Retrospective 10 Year Study; 
Are They More Susceptible for Misdiagnosis & Overtreatment? Association for Research in Vision and 
Ophthalmology (ARVO), May 2014. 

25. Lee AY, Lee CS, Keane PA, Tufail A. Association for Research in Vision and Ophthalmology (ARVO), 
May 2014. 

26. Kumar G, Lee AY, Lee CS. Refractive Surgical Outcomes of Cataract Surgeons in Training. Association 
for Research in Vision and Ophthalmology (ARVO), May 2013. 

27. Lee CS, Lee AY, Bhorade A, Karacal H. Tube Shunt versus Trabeculectomy Surgery in Patients with 
Glaucoma Associated with Ocular Inflammation. Association for Research in Vision and Ophthalmology 
(ARVO), May 2013. 

28. Sawhney GK, Jung CS, Scott MN, Yeh S. Diagnostic Yield of Serologic and Radiologic Tests in the 
Evaluation of Patients with White Dot Syndromes. Association for Research in Vision and 
Ophthalmology (ARVO), May 2012. 

29. Jung CS, Payne JF, Bergstrom C, Cribbs B, Yan J, Hubbard GB, Olsen TW, Yeh S. Multimodality 
Diagnostic Imaging in Unilateral Acute Idiopathic Maculopathy., Association for Research in Vision and 
Ophthalmology (ARVO), May 2011.  

30. Jung CS, Bruce B, Newman NJ, Biousse V. Visual field defects in non-arteritic anterior ischemic optic 
neuropathy: effect of Vision Restoration Therapy (VRT)- a pilot study. American Medical School 
Association (AMSA). Washington D.C., March 2007. 
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31. Jung CS, Bruce B, Newman NJ, Biousse V. Visual field defects in non-arteritic anterior ischemic optic 
neuropathy: effect of Vision Restoration Therapy (VRT)- a pilot study. North American Neuro-
Ophthalmology Society (NANOS). Snowbird, UT. February 2007. 

 
 
TEACHING RESPONSIBILITIES  
 
 

2016 – 2017 UW Medical School Curriculum 
Role: Created retina reading material for the curriculum, participated in the didactic 
lecture and case study presentations each year 

 
2016 – present  Medical Student Case Presentation 
 Role: Review cases with medical students in ophthalmology rotation yearly 
 
2016 – present Ophthalmology Oral Boards Review  

Annual four-week course including lectures and mock exams for preparation of Oral 
Boards 
Role: Co-creator and co-presenter of the lectures (50%) 
 

2017 – present Resident Research Curriculum  
Annual four-week course including lectures and mock exams for preparation of Oral 
Boards 
Role: Co-director of the clerkship (40%), 2 hour didactic presentation, participation in 
research meetings with resident in the research rotation with Drs. Pepple and Van Gelder, 
participation in the quarterly resident research discussion sessions. 

 
 
RECENT CME 
 
2018    American Association of Ophthalmology annual meeting, Chicago IL 
2018   American Society of Retina Specialists annual meeting, Vancouver BC 
2017   American Association of Ophthalmology annual meeting, New Orleans, LA 
2017  Association for Research in Vision and Ophthalmology annual meeting, Baltimore, 

 MD 
 
MENTORSHIP 
 
2017 – present Gautam Vangipuram; Ophthalmology Resident 
 Project: Evaluation of CAPCHA in macular diseases  
 Outcome: Manuscript submitted to Journal of Ophthalmology  
 Role: Primary mentor 
 
2016 – 2018 Ariel Tyring; Ophthalmology Resident 
 Project: Applications of deep learning in quantifying intraretinal fluid  in OCT 
 Outcome: Manuscript published in Biomed. Optic Express 
 Role: Co-mentor with Dr. A. Lee 
 
2015 – 2017 Bryan Yue; Undergraduate Student 
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Project: Ocular Virome in Endophthalmitis 
Outcome: Paper Presentation at ARVO 2017 
Role: Primary mentor 

 
2016 – 2017 Grace Su; Medical Student 

Project: Evaluation of Swept-source vs. Spectral Domain OCT Angiography  
Outcome: Manuscript Published in Clinical Ophthalmology 
Poster presentation at ARVO 2017 
Role: Co-mentor with Dr. A. Lee 

  
2016 – 2017 Douglas Baughman; Medical Student 
 Project 1: Evaluation of Bilateral CRVO with OCT Angiography  
 Outcome: Manuscript published in Journal of Medical Case Reports 

Role: Primary mentor 
 

Project 2: Use of automated visual acuity extraction  
 Outcome: Manuscript published in Translational Vision Science and Technology; 

Recipient of ARVO Travel Grant Award 
 Role: Primary mentor 
 
2016 Aneesha Morris; Undergraduate Student 

Project: Evaluating Access to Eye Care in the Contiguous United States  
by Calculated Driving Time in the US Medicare Population Outcome: Manuscript 
Published in Ophthalmology 
Role: Primary mentor 

 
2016 Jion Kim; Undergraduate Student 

Project: Tachyphylaxis in chronic anti-VEGF treatment for Neovascular AMD 
Outcome: Manuscript accepted in Retina 
Role: Primary mentor 

 
2016  Alexander Lin; Ophthalmology Resident 

Project: Evaluation of Flow Indices in Diabetic Retinopathy using OCT Angiography  
Outcome: Manuscript published in British Journal of Ophthalmology  
Role: Primary mentor 

 
 
INVITED LECTURES 
 
International Lectures 
 
02/2017 Severance Hospital, Yonsei University Seoul, South Korea  

Clinical Applications of Big Data in Ophthalmology 
 
12/2015 Third International Meeting on OCT  Rome, Italy 
 Angiography, advances in OCT, and En face OCT,  
  Wide-field ocular coherence tomography (OCT)  
 angiography in diabetic retinopathy Lee CS, Zhang Q, Wang R 
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National Lectures 
 
04/2019  Association for Research in Vision and Ophthalmology (ARVO)      Vancouver, Canada 
 American Uveitis Society Annual meeting    
 Objective measurement of AC cell counting using deep learning 
 Legocki A, Wu Y, Carreno E, Perez-Merino P, Munoz N, Pepple KL,  
 Holand GN, Egan C, Lee AY, Lee CS 
 
04/2019  Association for Research in Vision and Ophthalmology (ARVO)      Vancouver, Canada 
 Annual Meeting 
 Genomic and gene expression analyses of pathogens in post-surgical  
 endophthalmitis. Lee CS, Kasi S, Akileswaran et al.  
 
 Fully automated artificial intelligence (AI) pipeline for feature-based  
 segmentation and classification of diabetic retinopathy in fundus photographs.  
 Wu Y, Wang F, Xiao S, Kihara Y, Spaide T, Lee CS, Lee AY.  
 
03/2019  UCLA/AUS workshop on Objective Measures of Intraocular  
 Inflammation for Use in Clinical Trials   Los Angeles, CA 
 Objective measurement of AC cell counting using deep learning 
 Wu Y, Carreno E, Perez-Merino P, Legocki A, Munoz N, Pepple KL,  
 Holand GN, Egan C, Lee AY, Lee CS 
 
05/2018 Association for Research in Vision and Ophthalmology (ARVO) Honolulu, HI 
 Annual Meeting 

Web based, fully automated, deep learning segmentation of oxygen 
induced retinopathy Xiao S, Bucher F, Wu Y, Rokem A, Lee C et al. 
 
Fully automated quantification of  retinal cones and anterior chamber  
cells using deep learning.   Wu Y, Xiao S, Rokem A, Lee C et al. 
 

11/2017 American Academy of Ophthalmology (AAO)  New Orleans, LA 
Ocular Microbiology and Immunology Group (OMIG)  
Annual Meeting 
Associations between clinical outcomes and molecular diagnoses of  
post-surgical endophthalmitis Lee CS, Kasi S, Hong B et al. 

 
08/2017 Adult Changes in Thought (ACT) symposium Seattle, WA 

Associations between ophthalmological conditions and the risk of  
Alzheimer’s disease  Lee CS, Gibbons L, Lee AY et al.  

 
05/2017 Association for Research in Vision and Ophthalmology (ARVO) Baltimore, MD 



Cecilia S. Lee, MD, MS 
Page 15 
 

 
 

 Annual Meeting 
Baseline severity and clinical features predict progression to PDR and VH 
Lee CS, Lee AY, Baughman D, Tufail A, Egan C 
 
Molecular diagnostic evaluation of post-surgical endophthalmitis 
Yue B, Lee CS, Lee AY et al. 

 
05/2017 Association for Research in Vision and Ophthalmology (ARVO) Baltimore, MD 

Women in Retina Meeting 
Comparative effectiveness of predominantly PRN ranibizumab and  
continuous aflibercept Lee CS, Lee AY, Egan C, Tufail A 

 
11/2016 American Academy of Ophthalmology (AAO) Chicago, IL 
 Ocular Microbiology and Immunology Group (OMIG)  
 Annual Meeting 
 Association of clinical outcomes with molecular adenoviral species in 

acute keratoconjunctivitis  Lee CS, Lee AY, Akileswaran L, Stroman D,  
 Najfi-Tagol K, Kleiboeker S, Wald A, Van Gelder RN 
 
06/2016  Federation of Clinical Immunology Societies (FOCIS) Boston, MA 
 Local microbiome in dry eyes and conjunctivitis 
 Lee CS, Lee AY, Wald A, Van Gelder RN 
 
05/2016  Association for Research in Vision and Ophthalmology (ARVO) Seattle, WA 
 Annual Meeting 
 OCT-based angiography of choroidal neovascularization by removing  
 projection artifacts Zhang Q, Zhang Q, Lee CS, Lee AY, Roisman L,  
 Gregroi G, Durbin MK, An L, Stetson PF, Rosenfeld PJ, Wang RK 
 

The features of age-related macular degeneration imaged by optical coherence 
tomography based angiography Wang R, Zhang Q, Lee CS,  
Attaran-Rezaei K, Rosenfeld P 

 
 
05/2015  Association for Research in Vision and Ophthalmology (ARVO) Denver, CO 
 Annual Meeting 
 OCT-based microangiography of diabetic retinopathy 
 Zhang Q, Lee CS, Huang Y, Razaei K, Chao J, Munsen R, Kinyoun J, Wang RK 
 
 Quantification of 16S Bacteria and Torque Teno Virus in Dry Eye  
 Syndrome and Clinical Correlations   
 Lee CS, Galor A, Tuzhikov A, Shestopalov V, Van Gelder RN 
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10/2013 American Academy of Ophthalmology  (AAO)  Chicago, IL 
 American Uveitis Society Meeting 
 Fundus Autofluorescence and Indocyanine Green Angiography  
 Characteristics in Acute Posterior Multifocal Placoid Pigment Epitheliopathy 
 Lee CS, Palejwala NV, Lee AY, Albini T, Yeh S 
 
05/2012 Association for Research in Vision and Ophthalmology (ARVO) Ft. Lauderdale, FL 
 Fundus Autofluorescence Features in the Inflammatory Maculopathies  
 Jung CS, Lee AY, Forooghian F, Bergstrom CS, Yan J, Yeh S 
 
Regional Lectures 
 
09/2015 Gained in Translation Portland, OR  
 Annual Meeting 
 Clinical application of next generation sequencing in  
 adenoviral keratoconjunctivitis 
 Lee CS, Lee AY, Wald A, Van Gelder RN 
 
05/2013 Midwest Uveitis Society Meeting St. Louis, MO 
 Diagnostic and Management Challenges 
 Lee CS, Rao PK 
 
Local Lectures 

 Northwest Retina Club Seattle, WA  
 Quarterly Meeting 

 
03/2016 Ocular manifestations of Takayasu’s syndrome 
10/2016 Autosomal Recessive Bestrophinopathy 
09/2015 Unusual Retinochorioiditis 
 
 
 



Curriculum Vitae 
 
 
 
Date:   June 26, 2019  
 
Personal Information:     

Aaron Y. Lee 
9603 SE 72nd St 
Mercer Island WA 98040 
leeay@uw.edu  
206-214-7890 (c) 

 
Place of birth:  Fayetteville, AR 
Citizenship:  US 
 
Education:  
 
Sept. 2007-June 2009 Washington University School of Medicine, St. Louis MO  
   Masters of Science in Clinical Investigations Degree 
 
Sept. 2004-June 2009 Washington University School of Medicine, St. Louis MO 
   Doctor of Medicine Degree 
 
Sept. 2000-June 2004 Harvard University, Cambridge MA 
   B.A., Biochemistry 
 
Postgraduate Training:  
 
July 2014-June 2015 University of British Columbia, Vancouver CA  
   Surgical Retina Fellowship 
  
July 2013-June 2014 Moorfields Eye Hospital, London UK  
   Medical Retina Fellowship 
  
July 2010-June 2013 Washington University School of Medicine, St. Louis MO  
   Ophthalmology Residency 
  
July 2009- June 2010 St. John’s Mercy Medical Center, St. Louis MO  
   Transitional Year Internship 
 
 
Faculty Positions Held 
    
2015 – Present  Assistant Professor of Ophthalmology 
   University of Washington, Seattle, WA 
 
Hospital Positions Held: 
 
2015- Present  Active Medical Staff, Ophthalmology 
   VAPSHCS, Seattle, WA 
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2015- Present  Active Medical Staff, Ophthalmology 
   Harborview Medical Center, Seattle, WA 
 
2015- Present  Active Medical Staff, Ophthalmology 
   University of Washington Medical Center, Seattle, WA 
 
Honors:  
 
2000-2004 Harvard University, Cambridge MA 
 High Honors, magna cum laude 
2003 John Harvard Scholarship for Group I Excellence by Harvard College 
2002  Top 100 in a worldwide online programming competition by TopCoder.com 
 
Medical School  
2009 The Doctor William Ellis Research Prize in Ophthalmology 
2008 Doris P. and Harry I. Wexler Research Prize in Ophthalmology 
2007 Korean American Medical Association Scholar 
 
Residency 
2013 Ron Burde “Good Egg” Award 
2013 Rosenbaum Research Award 
2013 AUPO Resident Research Award 
2012 Heed Resident Research Award 
2011 The Pepose Young Investigator Research Award 
2011 ARVO Travel Grant Recipient 
2011 Jules Stein Travel Grant Recipient 
2011 Travel Grant Recipient for Regional Table Rock Conference 
 
Fellowship 
2015 UBC - Best Fellow Teaching Award  
 
 
Honorary Research Fellow - University College London, London UK 
Honorary Research Fellow - City University, London UK 
Honorary Research Fellow - Moorfields Eye Hospital, London UK 
 
2017  ARVO Young Clinician Scientist Award 
2018  AAO Achievement Award 
2019  AAO Secretariat Award 
 
Board Certification:  
2014 American Board of Ophthalmology  
 
Current License to Practice:  
Washington State  
 
Professional  Organizations:  
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American Academy of Ophthalmology 
American Society of Retina Specialists 
 
Teaching Responsibilities:  
UW Vitreoretinal Surgery Fellowship Trainees: 
 2015-2016: Trucian Ostheimer 
 2017-2019: Steven Saraf 
 2018-2020: Ariel Tyring 
 
 
Editorial Responsibilities:  
IEEE Big Data Computing Service and Applications – Program Committee Member 2015 – 2017  
AJO Editorial Board Member 2019 – Current 
TVST Editorial Board Member 2019 – Current  
Nature Scientific Reports Editorial Board Member 2019 – Current  
 
Special National Responsibilities:   
American Academy of Ophthalmology – Medical Information Technology Committee 
American Academy of Ophthalmology – State Society Big Data Consultant 
2016-2017 American Academy of Ophthalmology – IRIS Analytics Task Force 
2015-2016 American Academy of Ophthalmology – Leadership Development Program 
2019- Current American Academy of Ophthalmology – AI Taskforce 
 
Special Local Responsibilities:  
WAEPS – Guest Speaker series 2016-Current 
 
Research Funding:  
Novartis 2016-2019: Collaboration with Moorfields Eye Hospital, University College London. 
NVIDIA 2016-2017: Hardware donation for clinical research 
Microsoft 2016-2017: Cloud computing credit for clinical research 
Lowry Medical Research Institute 2017-Current: Phenotyping UK Biobank for MacTel using AI. 
NIH K23 2018-Current: Risk factors for Diabetic Macular Edema. 
Carl Zeiss Meditech Inc 2018-Current: OCT enhancement using Machine Learning.  
Research to Prevent Blindness Career Development Award 2018 – Current 
Alcon Research Institute: Young Investigator Award 2019 
Latham Vision Research Innovation Award 2019 
 
Past funding: 
2007-2009 NIH T32 / KL12 Predoctral Clinical Research Training Grant 
 
Bibliography:  
Peer Reviewed Publications:  
Boland MV, Hwang TS, Lim MC, Peterson JL, Lum F, Lee AY. Medicare Incentive Payments to United States 
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doi: 10.1016/j.ophtha.2019.01.030. Epub 2019 Feb 13. PubMed PMID: 30768941. 
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Lee AY, Balaskas K, Keane PA. One- and two-year visual outcomes from the Moorfields age-related macular 
degeneration database: a retrospective cohort study and an open science resource. BMJ Open. 2019 Jun 
21;9(6):e027441. doi: 10.1136/bmjopen-2018-027441. PubMed PMID: 31230012. 
 
Lee CS, Tyring AJ, Wu Y, Xiao S, Rokem AS, DeRuyter NP, Zhang Q, Tufail A, Wang RK, Lee AY. Generating 
retinal flow maps from structural optical coherence tomography with artificial intelligence. Sci Rep. 2019 Apr 
5;9(1):5694. doi: 10.1038/s41598-019-42042-y. PubMed PMID: 30952891; PubMed Central PMCID: 
PMC6450899. 
 
Wen JC, Lee CS, Keane PA, Xiao S, Rokem AS, Chen PP, Wu Y, Lee AY. Forecasting future Humphrey Visual 
Fields using deep learning. PLoS One. 2019;14(4):e0214875. doi: 10.1371/journal.pone.0214875. eCollection 
2019. PubMed PMID: 30951547; PubMed Central PMCID: PMC6450620. 
 
Balaratnasingam C, An D, Sakurada Y, Lee CS, Lee AY, McAllister IL, Freund KB, Sarunic M, Yu DY. 
Comparisons Between Histology and Optical Coherence Tomography Angiography of the Periarterial Capillary-
Free Zone. 
 
Kihara Y, Heeren TFC, Lee CS, Wu Y, Xiao S, Tzaridis S, Holz FG, Charbel Issa P, Egan CA, Lee AY. 
Estimating Retinal Sensitivity Using Optical Coherence Tomography With Deep-Learning Algorithms in Macular 
Telangiectasia Type 2. JAMA Netw Open. 2019 Feb 1;2(2):e188029. doi: 10.1001/jamanetworkopen.2018.8029. 
PubMed PMID: 30735236. 
 
Ting DSW, Pasquale LR, Peng L, Campbell JP, Lee AY, et al. Artificial intelligence and deep learning in 
ophthalmology. Br J Ophthalmol. 2018 Oct 25;PubMed PMID: 30361278. 
 
Lee A, Taylor P, Kalpathy-Cramer J, Tufail A. Reply: Machine Learning has arrived. Ophthalmology. 2018 Oct 
18;PubMed PMID: 30343936. 
 
Denniston AK, Lee AY, Lee CS, Crabb DP, Bailey C, et al. United Kingdom Diabetic Retinopathy Electronic 
Medical Record (UK DR EMR) Users Group: report 4, real-world data on the impact of deprivation on the 
presentation of diabetic eye disease at hospital services. Br J Ophthalmol. 2018 Sep 29;PubMed PMID: 
30269098. 
 
Lee AY, Lee CS, Pieters M, Maa AY, Cockerham G, et al. Differences in Tertiary Glaucoma Care in the Veterans 
Affairs Health Care System. JAMA Ophthalmol. 2018 Aug 16;PubMed PMID: 30128546. 
 
Lee CS, Larson EB, Gibbons LE, Lee AY, McCurry SM, et al. Associations between recent and established 
ophthalmic conditions and risk of Alzheimer's disease. Alzheimers Dement. 2018 Aug 2;PubMed PMID: 
30098888. 
 
Lee CS, Lee AY, Akileswaran L, Stroman D, Najafi-Tagol K, Kleiboeker S, Chodosh J, Magaret A, Wald A, Van 
Gelder RN; BAYnovation Study Group. Determinants of Outcomes of Adenoviral Keratoconjunctivitis. 
Ophthalmology. 2018 Mar 27. pii: S0161-6420(17)32895-6. PMID: 29602567 
 
Mehta H, Tufail A, Daien V, Lee AY, Nguyen V, et al. Real-world outcomes in patients with neovascular age-
related macular degeneration treated with intravitreal vascular endothelial growth factor inhibitors. Prog Retin 
Eye Res. 2018 Jan 2;PubMed PMID: 29305324. 
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Lee AY, Butt T, Chew E, Agron E, Clemons TE, Egan CA, Lee CS, Tufail A; UK EMR AMD Research Group. 
Cost-effectiveness of age-related macular degeneration study supplements in the UK: combined trial and real-
world outcomes data. Br J Ophthalmol. 2018 Apr;102(4):465-472. PMID: 28835423 
 
Xiao S, Bucher F, Wu Y, Rokem A, Lee CS, Lee AY. Fully automated, deep learning segmentation of oxygen-
induced retinopathy images. JCI Insight. 2017 Dec 21;2(24)PubMed PMID: 29263301 
 
Lee A, Taylor P, Kalpathy-Cramer J, Tufail A. Machine Learning Has Arrived!. Ophthalmology. 2017 
Dec;124(12):1726-1728. PubMed PMID: 29157423. 
 
Lee AY, Lee CS, Egan CA, Bailey C, Johnston RL, et al. UK AMD/DR EMR REPORT IX: comparative 
effectiveness of predominantly as needed (PRN) ranibizumab versus continuous aflibercept in UK clinical 
practice. Br J Ophthalmol. 2017 Dec;101(12):1683-1688. PubMed PMID: 28478396; NIHMSID: NIHMS906276; 
PubMed Central PMCID: PMC5673590. 
 
Denniston AK, Chakravarthy U, Zhu H, Lee AY, Crabb DP, et al. The UK Diabetic Retinopathy Electronic 
Medical Record (UK DR EMR) Users Group, Report 2: real-world data for the impact of cataract surgery on 
diabetic macular oedema. Br J Ophthalmol. 2017 Dec;101(12):1673-1678. PubMed PMID: 28487377. 
Lee AY, Butt T, Chew E, Agron E, Clemons TE, et al. Cost-effectiveness of age-related macular degeneration 
study supplements in the UK: combined trial and real-world outcomes data. Br J Ophthalmol. 2017 Aug 
23;PubMed PMID: 28835423. 
 
Lee CS, Van Gelder RN, Lee AY. Reply. Ophthalmology. 2017 Aug;124(8):e65-e66. PubMed PMID: 28734343. 
 
Lee CS, Lee AY, Baughman D, Sim D, Akelere T, et al. The United Kingdom Diabetic Retinopathy Electronic 
Medical Record Users Group: Report 3: Baseline Retinopathy and Clinical Features Predict Progression of 
Diabetic Retinopathy. Am J Ophthalmol. 2017 Aug;180:64-71. PubMed PMID: 28572062. *Corresponding 
author 
 
Lee CS, Tyring AJ, Deruyter NP, Wu Y, Rokem A, Lee AY. Deep-learning based, automated segmentation of 
macular edema in optical coherence tomography. Biomed Opt Express. 2017 Jul 1;8(7):3440-3448. PubMed 
PMID: 28717579; PubMed Central PMCID: PMC5508840. 
Lee CS, Boughman DM, Lee AY. Deep learning is effective for the classification of OCT images of normal 
versus Age-related Macular Degeneration. Ophthlamology Retina. 2017. In press. 
 
Lee CS, Su GL, Baughman DM, Wu Y, Lee AY. Disparities in delivery of ophthalmic care; An exploration of 
public Medicare data. PLoS One. 2017;12(8):e0182598. PubMed PMID: 28787015; PubMed Central PMCID: 
PMC5546578. 
 
Lee CS, Kim AJ, Baughman D, Egan C, Bailey C, Johnston RL, Natha S, Khan R, Brand C, Akerele T, McKibbin 
M, Downey L, Al-Husainy S, Lee AY*, Tufail A. VISUAL ACUITY IMPROVEMENT WHEN SWITCHING 
FROM RANIBIZUMAB TO AFLIBERCEPT IS NOT SUSTAINED. Retina. 2017 Apr 11. * Co last author 
 
Zhang Q, Zhang A, Lee CS, Lee AY, Rezaei KA, et al. Projection artifact removal improves visualization and 
quantitation of macular neovascularization imaged by optical coherence tomography angiography. Ophthalmol 
Retina. 2017 Mar-Apr;1(2):124-136. PubMed PMID: 28584883 
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Egan C, Zhu H, Lee A, Sim D, Mitry D, Bailey C, Johnston R, Chakravarthy U, Denniston A, Tufail A, Khan R, 
Mahmood S, Menon G, Akerele T, Downey L, McKibbin M, Varma A, Lobo A, Wilkinson E, Fitt A, Brand C, 
Tsaloumas M, Mandal K, Kumar V, Natha S, Crabb D; UK AMD and DR EMR Users Group.. The United 
Kingdom Diabetic Retinopathy Electronic Medical Record Users Group, Report 1: baseline characteristics and 
visual acuity outcomes in eyes treated with intravitreal injections of ranibizumab for diabetic macular oedema. Br 
J Ophthalmol. 2017 Jan;101(1):75-80. doi: 10.1136/bjophthalmol-2016-309313. PubMed PMID: 27965262. 
 
Tufail A, Rudisill C, Egan C, Kapetanakis VV, Salas-Vega S, Owen CG, Lee A, Louw V, Anderson J, Liew G, 
Bolter L, Srinivas S, Nittala M, Sadda S, Taylor P, Rudnicka AR. Automated Diabetic Retinopathy Image 
Assessment Software: Diagnostic Accuracy and Cost-Effectiveness Compared with Human Graders. 
Ophthalmology. 2016 Dec 23. pii: S0161-6420(16)32018-8. doi: 10.1016/j.ophtha.2016.11.014. 
 
Tufail A, Kapetanakis VV, Salas-Vega S, Egan C, Rudisill C, Owen CG, Lee A, Louw V, Anderson J, Liew G, 
Bolter L, Bailey C, Sadda S, Taylor P, Rudnicka AR. An observational study to assess if automated diabetic 
retinopathy image assessment software can replace one or more steps of manual imaging grading and to determine 
their cost-effectiveness. Health Technol Assess. 2016 Dec;20(92):1-72. PubMed PMID: 27981917. 
 
Lin AD, Lee AY, Zhang Q, Rezaei KA, Kinyoun J, Wang RK, Lee CS. Association between OCT-based 
microangiography perfusion indices and diabetic retinopathy severity. Br J Ophthalmol. 2016 Nov 15. pii: 
bjophthalmol-2016-309514. doi: 10.1136/bjophthalmol-2016-309514. [Epub ahead of print] PubMed PMID: 
27852582. Co first author publication. 
 
Lee AY, Zhang Q, Baughman DM, Mudumbai R, Wang RK, Lee CS. Evaluation of bilateral central retinal artery 
occlusions with optical coherence tomography-based microangiography: a case report. J Med Case Rep. 2016 
Nov 1;10(1):307. PubMed PMID: 27802835; PubMed Central PMCID: PMC5090894. 
 
Lee CS,  Lee AY, Holland GN, Van Gelder RN, Tufail A. Big Data and Uveitis. Ophthalmology. 2016 
Nov;123(11):2273-2275. doi: 10.1016/j.ophtha.2016.08.037. PubMed PMID: 27772646. 
 
Doan T, Akileswaran L, Andersen D, Johnson B, Ko N, Shrestha A, Shestopalov V, Lee CS, Lee AY, Van Gelder 
RN. Paucibacterial Microbiome and Resident DNA Virome of the Healthy Conjunctiva. Invest Ophthalmol Vis 
Sci. 2016 Oct 1;57(13):5116-5126. doi: 10.1167/iovs.16-19803. PubMed PMID: 27699405. 
 
Lee CS, Randhawa S, Lee AY, Lam DL, Van Gelder RN. Patterns of Laboratory Testing Utilization Among 
Uveitis Specialists. Am J Ophthalmol. 2016 Oct;170:161-167. doi: 10.1016/j.ajo.2016.08.004. PubMed PMID: 
27521608; PubMed Central PMCID: PMC5056154. 
 
Lee CS, Morris A, Van Gelder RN, Lee AY. Evaluating Access to Eye Care in the Contiguous United States by 
Calculated Driving Time in the United States Medicare Population. Ophthalmology. 2016 Sep 9. 
 
Johnston RL, Lee AY, Buckle M, Antcliff R, Bailey C, et al. UK Age-Related Macular Degeneration Electronic 
Medical Record System (AMD EMR) Users Group Report IV: Incidence of Blindness and Sight Impairment in 
Ranibizumab-Treated Patients. Ophthalmology. 2016 Sep 8;PubMed PMID: 27615601. Co-first author 
publication 
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Lee AY, Lee CS, Van Gelder RN. Scalable metagenomics alignment research tool (SMART): a scalable, rapid, 
and complete search heuristic for the classification of metagenomic sequences from complex sequence 
populations. BMC Bioinformatics. 2016 Jul 28;17:292. PubMed PMID: 27465705; PubMed Central PMCID: 
PMC4963998. 
 
Liew G, Lee AY, Zarranz-Ventura J, Stratton I, Bunce C, et al. The UK Neovascular AMD Database Report 3: 
inter-centre variation in visual acuity outcomes and establishing real-world measures of care. Eye (Lond). 2016 
Jul 15;PubMed PMID: 27419839. Co-first author publication 
 
Lee AY, Lee CS, Keane PA, Tufail A. Use of Mechanical Turk as a MapReduce Framework for Macular OCT 
Segmentation. J Ophthalmol. 2016;2016:6571547. doi:10.1155/2016/6571547. Epub 2016 May 11. PubMed 
PMID: 27293877; PubMed Central PMCID: PMC4879255. 
 
Madhusudhana KC, Lee AY, Keane PA, Chakravarthy U, Johnston RL, Egan CA, Sim D, Zarranz-Ventura J, 
Tufail A, McKibbin M; UK AMD EMR Study Group. UK Neovascular Age-Related Macular Degeneration 
Database. Report 6: time to retreatment after a pause in therapy. Outcomes from 92 976 intravitreal ranibizumab 
injections. Br J Ophthalmol. 2016 Mar 30. pii: bjophthalmol-2015-308077. doi: 10.1136/bjophthalmol-2015-
308077. PubMed PMID: 27030276. Co-first author publication 
 
Lee AY, Day AC, Egan C, Bailey C, Johnston RL, Tsaloumas MD, Denniston AK, Tufail A; United Kingdom 
Age-related Macular Degeneration and Diabetic Retinopathy Electronic Medical Records Users Group. Previous 
Intravitreal Therapy Is Associated with Increased Risk of Posterior Capsule Rupture during Cataract Surgery. 
Ophthalmology. 2016 Jun;123(6):1252-6. doi: 10.1016/j.ophtha.2016.02.014. Epub 2016 Mar 18. PubMed PMID: 
26996340. 
 
Kapetanakis VV, Rudnicka AR, Liew G, Owen CG, Lee A, Louw V, Bolter L, Anderson J, Egan C, Salas-Vega 
S, Rudisill C, Taylor P, Tufail A. A study of whether automated Diabetic Retinopathy Image Assessment could 
replace manual grading steps in the English National Screening Programme. J Med Screen. 2015 Sep;22(3):112-8. 
doi: 10.1177/0969141315571953. Epub 2015 Mar 5. PubMed PMID: 25742804. 
 
Lee AY, Lee CS, Butt T, Xing W, Johnston RL, Chakravarthy U, Egan C, Akerele T, McKibbin M, Downey L, 
Natha S, Bailey C, Khan R, Antcliff R, Varma A, Kumar V, Tsaloumas M, Mandal K, Liew G, Keane PA, Sim D, 
Bunce C, Tufail A; UK AMD EMR Users Group. UK AMD EMR USERS GROUP REPORT V: benefits of 
initiating ranibizumab therapy for neovascular AMD in eyes with vision better than 6/12. Br J Ophthalmol. 2015 
Aug;99(8):1045-50. doi: 10.1136/bjophthalmol-2014-306229. Epub 2015 Feb 13. PubMed PMID: 25680619; 
PubMed Central PMCID: PMC4560462. 
 
Sheybani A, Saboori M, Kim JM, Gammon H, Lee AY, Bhorade AM. Effect of endoscopic 
cyclophotocoagulation on refractive outcomes when combined with cataract surgery. Can J Ophthalmol. 2015 
Jun;50(3):197-201. doi: 10.1016/j.jcjo.2015.03.006. PubMed PMID: 26040219. 
 
Butt T, Lee A, Lee C, Tufail A; UK AMD EMR Study Group. The cost-effectiveness of initiating ranibizumab 
therapy in eyes with neovascular AMD with good vision: an economic model using real-world outcomes. BMJ 
Open. 2015 May 5;5(5):e006535. doi: 10.1136/bmjopen-2014-006535. PubMed PMID: 25943370; PubMed 
Central PMCID: PMC4431059. Co-first author publication. 
 
Buckle M, Lee A, Mohamed Q, Fletcher E, Sallam A, Healy R, Stratton I, Tufail A, Johnston RL. Prevalence and 
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incidence of blindness and other degrees of sight impairment in patients treated for neovascular age-related 
macular degeneration in a well-defined region of the United Kingdom. Eye (Lond). 2015 Mar;29(3):403-8. doi: 
10.1038/eye.2014.296. Epub 2015 Jan 16. PubMed PMID: 25592123; PubMed Central PMCID: PMC4366463. 
 
Lee AY, Akileswaran L, Tibbetts MD, Garg SJ, Van Gelder RN. Identification of torque teno virus in culture-
negative endophthalmitis by representational deep DNA sequencing. Ophthalmology. 2015 Mar;122(3):524-30. 
doi: 10.1016/j.ophtha.2014.09.001. Epub 2014 Nov 24. PubMed PMID: 25439613; PubMed Central PMCID: 
PMC4339625. 
 
Lee CS, Harocopos GJ, Kraus CL, Lee AY, Van Stavern GP, Couch SM, Rao PK. IgG4-associated orbital and 
ocular inflammation. J Ophthalmic Inflamm Infect. 2015 May 29;5:15. doi: 10.1186/s12348-015-0047-y. 
eCollection 2015. PubMed PMID: 26034515; PubMed Central PMCID: PMC4446498. 
 
 
Lee CS, Lee AY, Sim DA, Keane PA, Mehta H, Zarranz-Ventura J, Fruttiger M, Egan CA, Tufail A. 
Reevaluating the definition of intraretinal microvascular abnormalities and neovascularization elsewhere in 
diabetic retinopathy using optical coherence tomography and fluorescein angiography. Am J Ophthalmol. 2015 
Jan;159(1):101-10.e1. doi: 10.1016/j.ajo.2014.09.041. Epub 2014 Oct 25. PubMed PMID: 25284762. 
 
Lee CS, Lee AY, Forooghian F, Bergstrom CS, Yan J, Yeh S. Fundus autofluorescence features in the 
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